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(54) FLAME-RETARDANT RESIN COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a flame-retardant resin 
composition, which exhibits excellent flame retardancy when 
used in small amounts and does not generate any halogen gas 
when heated or burnt, by compounding a phosphazen derivative 
and a metal hydroxide as a flame retardant in a polyolefin resin. 
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SOLUTION: A cyclic phosphazen derivative (A) represented by 
formula I [wherein, (m) is 3 to 10; Q represents an aryloxy 
group of OAr or an alkoxy group of OR in which the numbers of 
OAr and OR in the molecule satisfy all the following relations: 1 
<(the number of OAr groups)<2m-1, 1<(the number of OR 
groups)<2m-2n= and (the number of OAr groups)+(the number 
of OR groups = 2m)] f and a metal hydroxide (B) represented by 
formula II (wherein Z represents 2 or 3; and M is a metal 
selected from metals of groups Ha and lib and groups Ilia and 
111b of the periodic table) are compounded as a flame retardant 
in a polyolefin resin. The flame retardant is compounded in an 
amount of 10 to 60 wt.% based on the total weight of the resin 
and flame retardant provided that the components (A) and (B) 

are used at rates of 1 to 40 wt.% of the component (A) and 99 to 60 wt.% of the component (B), 
thereby obtaining a flame-retardant polyolefin resin composition having an oxygen uindex of 27 or over. 
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y*yy r-tfy. ^y^ ( o- MJ/M-^y ) hyxt> 

Jfyy^Df h7*X7 r-te'y. f b7Xh^yfN5 
(o-h'J;Wy) y70fh7*7>7rt'y, ^y 

yxh=*y hy (o-hy;M-3-y) y?afh7*7, 
7rt'y, y' (o-hy/U:**y) ^Mfxh^yyy 
Dfh7*x7rt'y s ^yyxh^y^y (o-hy 

;M"^y) y^of h7ta7r-l:X ^7^ (o-h 
y;^dfy) tyn-7a^yy?Ofh7*X77 

-tfy. y'n-ya^y^tr ( o-h'j/^y) y 
^ofh7ta7 r-bfy, ^yy (o-hy;M-dfy) 

h 'J n-7n,fJfyy^Qf F7*77rt'y, r b 7 
n-ra^y^h^ (o-MJ/M-4fy) y^nf h 
7*7>77t'y, ^y^n-7o^yh'J (o-h'J 

yM-^y) y?Dfh7*x77*'y, y (o-mj^ 
**y) ^tn-7o^yy?nfh7*X7rt' 

y, 'v.ry n-ro^y^y (o-h'j^y) y 
?of h7*7,77-t'y. ^yy ( o- h y/u^y) 

ty i so-7DfJfyy;nf h7*X77-fe'y, y* 
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fh7^7rtX **ss9 (o-bVJUjr*is) b V 
i so-rD^yy7Dfh7*^7 7-feX fh7 
i so-7n^^fb7 ( o-hUyM-dfvO v7n 
fN7*X7rt'>'. i so-rn^j/K) 

(o-h'J/M-^-y) y7of h5*77yHr'y, is 
(o-bV/Utti") ^3MM so-7n^yy?n 
f t-7*77r-fe*y, *<T9 i so-7n^yt/ 
(o-b'JM^y) -/;nfh7*X7Tt'y, ^vT 
7 (m-h'J/^y) ^77 b3fyy7of h5*7 
7r*'V, y'7 b3fy^Mf (m-h'J;^y) y7 
ofh^^rtX -*<y7 (m-M^M-^) h 
U7 h*y>-7Df b5*77y-fe'y, fb^^h^y 
f h7 (m- h U/M^y) y?Dr b 7*X7 r Hr 
y, ^y77b3->-b'J (m-hU^y) y^uf 
h^^rt'y^ y* (m- MJ/M-df i/-) ^3^*7 b 
Jfyy?ofh7*X7T-fe'y, ^7*77 b^y^E 7 
(m- hD/M-^rx) y^Qf h7*X7T-fe>. ^7* 
7 (m-b'J/M-dfy) t/lhJfyy?nfh7*^ 
7rt>, ylb^yMt (m-M/rt^S/) y7 
Of b5*77r-fe'y. ^<y7 (m-Mf/M-^) b 
ijXb^yy^Df h7^77-b'V. f h7Xh^y 
fh5 (m-M>;^dr^) y?ofh7*X7T-t' 
y x ^y7Xb=*yby (m-b'J/M-^f>-) y?of 
b7*77r-fe'y. y' (m-bVJUttis) 'vJftfXb 
^yy7nfb7to77t'y > ^^X>^y^y 
(m- bVJUttis) ^7of b 5*7 7 r-fe'y. ^7* 
7 (m-Mj;^dfv-) t7n-7n^yy?Ofh 
7^7 7-b'y, y'n-To*^:^^-* (m-MJ;P 
;^y) y?nrb7*X77-fe'y, ( m - b D 

;M"dry) h(Jn-7o4f=ifyy;Dfh7*X77-b' 
fh7n-7U^yfh7 ( m- b V)V1t 4f >-) 
y70f h7*X7rt>, ^n-70^yhU 
(m-bU;k*dfy) y;Dfh7^77-b'y, 
( m - b 'J /U*^- is ) 'vJftn-ra^yy^Of h 
5*77y-fe'y. ^n-ro^^y (m-h'J 
)V^^is) y^Df h7*X77tX ^7*7 (m~b 
'J/M-^v-) t7 i so-7D^yy;ofh7W 
7 7t'y, yiso -raf^f ( m - b U /M" 

3f>-) y?Dfh 5*77 r -try, ^<y7 (m-bU/U 
^■^f^) Ml i s o-7n,^yy?of h7*X77 
-fef>\ f h7 i s o-7D^yfh7 (m-b'J;U* 
*is) y^nf h7*X77-fe'y, ^<.y7 i so-7o 
**yb'J (m-bOJU**is) y;ofh7*7,77 
•te'y, y(m-h'M^y)^tiso-7Di|?Jf 
yy7 nf b 5*7.7 r-fcfy, ^77 i so-7D^ 
j-^E7 (m-h'J^y) y?nfh7*^77t' 
y. ^7*7 ( p- b (i/l/^y) *:77 b^i^of 
b 7*77 T-fe'y, i"'7 b*v"v.=*-* ( p-h'JyU^ 

y) y7nfh7*X77t'y, ^<y7 (p-h'J;u* 



*y) b'J7 b=*yy7af b5*77y-fc'y. fh7 
7b*S'f b5 (p-h'j^y) y7of b5*7 
7 7t'y, ^y77 b^bi) (p-h'j;Wy) y 

7of b5*77r-fefy, y (p-h'J/my)^ 
t^h^yy70fh7*^77-l:y. ^7*77 b* is 
*7 (p-h'J/^y) y7nf h7ta77-fe'y, 
^7*7 (p-bU;M-*y) ^Xb^yy^of b5 

*x77t'y, y'xh4fy^-9- (p-bU;M-*y) 
y7 of- h 7*7 7 r-fe'y. ^y7 (p-b'J;M-^ 

y) M)Xh#yy70f h7*X77t'y, f h7X 
b^f b5 (p-MJ;Wy) y70f h7*X7 
r-fc'y. ^.y^xhdfyhu (p-bU/M-^y) y7 
of- b 5*77 r-fe'y. y* (p- Hj/M-^y) ^-9- 
xhdfyy7Df b5*77r-fe'y. \7'^xhJfyt 

7 (p-h'J^*^^) y?Df h7*X7 7-fe'y. "v 
77 (p-b'j7M-=*y) t7n-7D^yy?nf 
b5*77y-fe*y. y'n-7*0*^yA.df-i7- (p-h'J 
/M^vO y7Df b 5*7.7 rHfy. ^y7 (p-b 
VjUttzs) b'j" n-7*Q^yy?Df b5*77r 
•te'>\ f b5n-7*o**yf by (p-b'JyM"* 
y) y7Uf b5*77r-fe'>\ ^y^n-ro^y 

bv (p-bU/M-^y) y?nt b5*77r-ify. 

is (.p-bVJUttis) ^-9"n -7*0*^ ^7 Of 
b7*77r-ify, ^n-ro^Jfyty (P-h 
'J/M-*y) y7of b5*77r-te*y. ^7*7 (p- 
b'J/M^v-) ^7 i s o-7"0*dfyy7 0f h5* 
77 y-te'y. y'i s o -7*o*df ysdr-x ( p- b 

ttis) y7of b5*77r-ify, ^y7 (p-mj 
;u*^fy) hU i s o-7°o*^fyy7of b5*77 

rHfy. f h7iso -7D^yf b5 ( P — b 'J/W 
^y) y?afh7ta77-t'y, ^y7 i s o-7 

D^yh'J (p-h'J/P*^^) y7Df b5*7 7 
r-fc?>\ : J (p-b'J/M-^y) ^ti s o-7*o* 

Jfyy^Df h7*X77t'y, ^vT7 i so-7*a* 
3-v*7 (p-h'J/P^y) y7of b5*77r-if 
y, t7> h^y7t7x/^yy7n'<y^^77 
-tfy. y>Hy*7^7x7^fyy;n^ym7 

r-fe'y. ^7 , 7 7x7^y hU7 b^fyy7o^y7* 

X7 7-fe'y, ^^xy^yfb^h^yy^n^ 
y7*77r^'y, ^y^f^fy^7x7Jfyy 
7o'<y7*77T-t'y. ^t^h^yf h77x7 
Jfyy7n^*X7 7-fe'y. ^7*77 b*is b V 7 
x7#yy7D'<y^*X77Hfy. y'7x7=^r^*7 
77 h^r^^7o'<y7*77r-b:y. t/7x^y 
7*7 ^^70^7*77 r-fc'y&h'a^f t>tl 

[0018] BuiE-H&sS ( 2 ) X'*ZtlZ>m#*A7 r 
-fc'yi: LT(i, fjieii«*7 7 r-b'yfc |5im<7)S^S$r 

[0019] ^STKK-fb^^mt L-as. mmmvm 
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f^isiJM.&XV TJUS.-^ £>T$>&. Ztl 

Mitmz^mit-sm. mats. m®mmm*fr#>m<?) 

7**/*7Mi. 5B, 5E. 5 J (f8) n D q 

£ ««Hfc?¥«) . V/y-XN-3. N-l, 
200. 10. 10 A. X^--7/UM, M. L. S. 
CCY mSh& WftftfrM) . FR-2 0 0 (ffifl 

[0020] msifflmimbTM^L. ttz. mm* 
mmta&nh h \ ^mmtismx-wm.^ tut i><7)x-i>x 

ztitii>v>x'i>£\,\ smu^wnabbx. j-^v 

•y HI 20. 1 2 0UF. 1 20UFA. y-/\'xy-fe 
/PST. W. MG. RXy'J-X, 7— y\'/WyH#II 
(i8jn a n £. *fl£?*> . by^-KCP. CP-1 5. 
UR- 1 5. TP-10. t-7TP- 1 0 (B*^ 
K) . RP-120 SrEWBiSfiTV* 

[oo2i] *®mz x hwmx»*^7 < y%mm 

W LT t J: < . * itefcSKJB tT«-«ft*5iJ. 

[0022] *&mzx zit&ifacDizfrtzmaztix t 
'j-7f;i'-4-^f^7xy-/k 2-^-v-v'J — 

-4, 6-^^7x7-;^ 2, 6-^— S^-vU 
-7*f^-4-Xf;|/7x>'-;l' > 2, is* 
'J-7f^-4-n-7f^7x/-/k 2. 

-^'j-/f^-4- fyyf^7x/-;k 2. 6 

- ? D^yf 4 - ^ f ^7 x / 2- (a 

-y^-v-yo^^/P) -4, 6-^f^7x^- 
/K 2. 6 ^7^-4-^^7x7-/1/. 
2, 4. 6-h l Jy?n^^7x/-/k 2, 6- 
y'y-;l,-4-^f;l/7x7-;k 2. b-Vf—i/* 
V— 7<f : )\'-A-*Y*<:i'*+)V7 3.J— ;K 2. 4- 

( l ' -Tif^-^yf*- l ' -4 
-7x/-yk 2, 4-^^-6- (l' -y 
f-^-hUr^-1' -<OiO -y 3.y-)VHi.x/^ix 
2. 4-^^f-;kf-*j<f-/U-6-^- 
^'J-/fyP7xy-/k 2, 4-^3j-^f-/Uf-*.x 

f-yU-6-yf-^7xy-/U. 2. 4-^^^f-^ 
^f;l,-6-xf;l/7iy-;k 2. 6 -i'Hxi'/kf- 
^y 4 - y-/Uy x y-^fcitf-Hx^Oil^- 
2, 6-y7-yt'J-7'f/l'-4->K>'7x 



y-/K 2, <5-=s?-i/*v-zri-)VJ\4 Ko^y 

y. 2, 5 'J-7$/^W Hn^f y 

2. 6-y7x-;l-4-^^fy;Wy7x/- 

/k. 2, 6-^*^— y-v'J— Hu^fyy. 

2. 5-> 7 ^-^^ , ;-7'^-;k-4-bh'oJf^r-y 

— 3, 5 - y7 - y ^* 'J - 7'f 4 - 1 H Dif y 
7-V-/k 3, 5-y7-y^ , ;-7 , f^-4-tF 
DJfy7x-^Xf7l'-h. b'X (3. 5-^— 5" 
■v'J-rf^-4-b Ka^fy7x-^) TSX-Hfc 

itf-eix^ig^. 2, 4-t*x-^^^-;uy^y 

h-6-(3. 5-^— ^f-/U-4-t Hd 

jf^r-'jy)-i. 3, 2-*?i- 

)VX)V*iTh-4, 6-t'X(3. 
7f^-4-tHDJfy7-'J>') -1, 3. 5-MJ 
TiSy, 2-*7J-)U*Jl>*j7°h-4, 6-b'X(3, 
5 _ i/ ;^_^^ l j_y^_4_ t Kodf^-yxy^f 

y) -1, 3, 5-HUTy'y. 2, 4, 6-H'JX 
(3, 5-^-yt 'J-T'f /l/-4-h Hn4fy7x 

y*y)-i, 2, 3-H'jry'y. i, 3, 5-hu 

X(3. 5-^-^-vU-y*f-/k-4-b h*a4f^< 
yi/lV) -4 yyTjfWh, 1, 3, 5 -MIX (4 

v-^y— y^-3-tKo4fx-2, 6-yy 
f-zKyy'/P) — ryyryi— h. 2, 4, 6-H'J 
x(3, 5-^->'A'U-yf-;U-4-b Hcr^y 
x— ;UxfyU) - 1 , 3, 5-h'J7y'y. 1, 3, 5 
-hUX(3, 5-y7-y+ l J-7"f;H4-tHn 
^fy7x -;U7o t°>f - ;U ) b Ho- 1,3, 

S-h'JT^. 1, 3. 5-H'Jy.(3. 5-y'yy 
aA.3rv-;p-4-t Vu^-^y^tV) - JVi/TZU 
-H^t>«ty f 2, 2' -^fUyh'X(6-^-y+'J 

-7 r f;p-4-yf^7xy-;k) .2,2' -yf-u- 

yt'X ( 6 - ^-yt 'j-yf ;l^-4 -Xf ^7x7- 
)V) . 2, 2' -xf ijfyt'^ (4, 
'J-7f/l/7x/-;k> , 2, 2' -ifjfyt'^ 
(6-? — ^U-yf-;U-4->f V7'f/l'7x7- 

. 4, 4' -^fuyh'x (2, 6-i/'^->-^'J 
-yf/P7x7-/H 4,4' -yfi/yh'x (6-y 
-yA-'J-7'f;i'-2-y.f^7xy-;k) . l, l - 

b'X (5-^-y^'J-7f^-4-tKn3fy-2- 

yf/i-7xx;k) yy>. xfuy/'jn-M'x 
(3, 3' -b'y. (3' -^-x^u— y*f-;k-4 ' - 
bHndf^yx-/W) y^-l^-H). m%bTflzi , 

3. 5-HUX(3, 5->-*y-^u-y*f-;u-4- 
bHo^f^O^P) -2.4. 6-H'jyf-;K>-fe' 
y. l, 4-b'y.(3, y^-yk-4 

-tKo^fy^yy';l,)-2, 3. 5. 6-fh5yf 

yp^ynfy. 2, 4, 6-MJx(3, 5-v : ^->-A' 

U— y^-;U-4 -b HnJfyKyy/H -7i/-;l/¥ 
[0023] 2ts%BJt J; S-ft^^JAHCgsflDSflT 
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Z^ft&gMbLXii. Kbtli. 2- <2' -bKu 
*i"-5' -^f^7i^) UTV-/K 2 

- (3- , 5' -^-^ y-7f 2-t hd# 

^y , /h'J7/-/k 2 - (5' ^ 
A-U-V-^-2' -tKD^7i-^) O/h'J 
TV-/K 2-[2' -tKo^-5' - ( 1 , 1. 
3, 3-f h5^f;^f^) ^x-yWWh'JT 
V->K 2- (3' . 5' -iSf-isvV-mi— 
2' -hKn^y7i-;l/) -5-;ntKy/hiJ7 
V-/K 2- (3' -*-S"-r'J— V>/U-2' -bF 

'JTV-/K 2- (2' -fch'ndr^-4' 7 
x7x-/l^) ^/h'JT/-^ 2- (3' . 5' - 

>-vm;tv-/k 2-C3- -f-is^v-y+fo- 

2' -bh'n*^-5' - (2' -*9+tV1t*is*l)V 
•fc—)V3-^)V7 x ^./U ) ) - 5 - ^ OOOV b 'J TV 
— jum: 4-hHadf^-. 4-^h^fv—. 4-:*? 
h^s^-, 4-TJ'/M- d f>'-, 

4— O'^l'sr^^-, 4, 2' , 4' -MitH 
n*^-. 2' 4' -S^CMf^- 

*Jt(S4- (2-zt J frW^*yJUtty) -2-bHn 
df 5^. y/7 x y >i^«*^r : 4 -v 'J— Vf- 

;P7x-;k K 7x-/k K 

*^^-yU7x-^ ^)yv- K ^'O-V-f/H^V/P 
w— /K fx ( 4-^— v'-vU— 7f;Ky , /'frt'i/ 

WPW— ;U) . 2. 4-y7-WJ-7"f;l'7x- 

;h^V/i-w-;k 3, 5-^->+'J-^fA'-4 
- 1 KnJf y<y/x- K Mtfy^- 3 , 5-y 
9— s^-rU— Vf-;u-4-b HD^fyKyVl-ff : 
x^ a, -i/TS-/3, 0 x—lVT 9 W 
-K -TV^y*^ a, -isTS-0. /3-iS*y* 
—)VT7Vu—h. *&)V a-iJ)Vi&X\-*yyyir 

isi/y-t-X-Vm: b*X (2, 2, 6, 6-fh7^f 
;U-4-b*^U^) -fev-vir-K h'X (2, 2, 6, 
6-f b7^f;l'-4-t^ l Jy» If?*/*— K h' 
X(l. 2. 2, 6, 6 4 -b*C'Ji; 
/P)-fcM>-K b* ( 2, 
6 . 6-fh5^ f'/l'- 4 - b*^'J ) -bAy-- h . 
b'X(l, 2, 2, 6. 6- A <y^^ J f-/U-4-^ t J 
: JJU) TiS'l-hm: 4,4' -v^y-^M"* S'** 
If— UK, 2, 2' -vxbdf^^^^-tf- h\ 
2, 2' - : J*91-)V**y-5, 5' -^-^*y 

- V^/M^^x 'J H . 2 , 2 ' - 2/ H r^U** i" - 
5, 5' -S^-5'*y-7f-/U**ir— UK. 2-x 
h^f^-2' -x^/M^lf— U H. N. N' -h'X 

( 3 - y7 f yl/7 i y 7d t ;H ^f^.iJK, 2-x 
hJr^-5-^-v-vU-V^-;P-2' -Xh^fy^ 
ifxyH^:2. 4. 6-h 'JX ( 2-b Hodf^-4 



-^f^y7x^H -1, 3, 5-MITi-' 
2- (2-*.Yn*y-4-*91-)l>**y'7 

;y> -4, 6-bX (2, 4-y7f^7x^) - 
1. 3. 5-h'J7yy. 2- (2, 
7i-;H -4. 6-b'X (2, 4-y^f^7x- 
;y) - 1 . 3. 5-h VTiSy, 2, 4-b'X (2-b 
Hadf^-4-Vob;^dri^7xX;P) -6 - (2. 
4-y7f^7i^) -1.3. 5-hiJ7y>. 2 
- (2-t Yu*y- A-Y^ryfryt^yy 3.-)V) - 
4, 6-t'X (2, 4-y7f^7x^) -1, 3. 

5 - h vTyy^tfrnf^tih . 

[0024] *^^fcttS-fb^O{5*HC®JD§il-C 
tckv^JS^MIi-ftlfiJi: LTti. fci:;UfN, N' -Sy 
7i-^ya')iy75 h\ N— -V 
Dfn^/ktK^y^, N , N' -bx. (iMif-n^f 
/y) hH5y'y, N, N' -b'X (3. 5 
U-Vf-A—4-b HnJfy7i- ;P7Dt*-;K b 
3— ^yf-o-f/UTSy- 1 , 2, 3-MJ 
7/-/k b'X «yyijfy) yx^ltH5yK. 
'fy7^;Hyth'yyK, N. N' -i^T-fey*— 
7y'tyly'tK7yh\ N, N' -t'Xt'Jf d-^/P 
y^lyb^yK, N, N' -b*^Uf-n-f;kf- 

[0025] *&R<7>wmxv ywmmsL 

*yyh. *r-yyy. ftmnffiik&mmzwk 
[0026] mtxvxy? jymmbLxit. 

xfyy, ^'jrobi/y, xf-i^y-TobixyftM 
iK'J7fi/y, ^Wf/Kyfy, xfyy- 
»»b*x/i^«£#. xfi/y-r?'J^f;Kx 
tVP ) t* * S £ b h . 

LTti. ^(^JRS^it-r. *X7rt>S?:iI(« 
^ZbZ*>tz*X7T*£ymt:ikXTr&&5%m. 

immzmmLx^&bzziz. ^yr^ymmi/ 
&m*&{mzi5txLmMLxi>j:\.\ ftmzmwtz 
i%r&iz. &m*mivfabmmizmjs*titfj:\.\ 
[0028] mm* o*y?< yjmsiizmmmfm 

jWB^ffoJt. B*iisatsj 1 s K7201 (mm 

[0029] 
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[oo3oj &&mi 

m&®. Mffi&WS. i&gfh mTv-h*ffiz.tz7? 
x=J|*jfc:iHvt\ f-h5tHQ77>-500gtc;^aD 
*X7 r-VyMSm C-fct ( 1 ) m= 3(Di>(?>7 4 . 
7%. m=4«{>^9. 9%. m=5tl±^Wl 1. 
8%, -Sit (2) T'S$fl51«*X77t>i2. 
6%3 30. Og (0. 258unitmol) ZMM 
— fh5tKD77yi30g*T*7i/ 
-;k2 4. 3g (0. 2 5 8mo 1 ) b60%frmit1- 
hV*7J*10. 3g(0. 2 5 8 m o l ) ZMSTFTK 

th'J-)A7i/7-h £ filler 5^ 3 rtC^iaTTIS 

3g (0. 271mol) Z %.&&l,zmi&T 
JST^Tf^fsirFT'l 0l£BRJ5$-tf*:. # 

;l^xy3 0 0mL£fl[];i*:flL * 1 0 0 mLT3HI^ 
U h/^xyjfc^fcHIJKU h^xy^mETT'B&fe 
LTT^rJ^f>'7xy^>'^X7rHf>'5®4 1 . Og 

(IR*9 3. 2%) 

[00 3 1] ^fiRJ2 

ami i i: isnno^tt-ey on*x7r c - 

SfctU 1 ) m=3<JDt<7)7 4 . 7%, m = 4<7)*><09 . 
9%, m=5J3lhOi>01 1 . 8%. ( 2 ) X'* 

T)Va*is7^ S*is*X7T-*?>m4 1 . 4g (IR^ 
94. 0%) 
[00 3 2] -£j£fl3J3 

xaftlz&^X. f h7tKD77y500gt'\^t 
?Dn*X7Tt'y3 0. Og (0. 086mo 1 ) £ 
mMZtt. -73. fh5b HU77>1 3 0g*T7 
xy-^5 3. 4 g (0. 5 6 8mo 1 ) i:6 0%7kS 
-fb^hU>7A2 2. 7g (0. 5 6 8mo 1 ) £MlST 
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